In this study, we used event-related potentials (ERPs) to evaluate the contribution of surface color and color knowledge information in object identification. We constructed two color-object verification tasks -a surface and a knowledge verification task -using high color diagnostic objects; both typical and atypical color versions of the same object were presented. Continuous electroencephalogram was recorded from 26 subjects. A cluster randomization procedure was used to explore the differences between typical and atypical color objects in each task. In the color knowledge task, we found two significant clusters that were consistent with the N350 and late positive complex (LPC) effects. Atypical color objects elicited more negative ERPs compared to typical color objects. The color effect found in the N350 time window suggests that surface color is an important cue that facilitates the selection of a stored object representation from long-term memory. Moreover, the observed LPC effect suggests that surface color activates associated semantic knowledge about the object, including color knowledge representations. We did not find any significant differences between typical and atypical color objects in the surface color verification task, which indicates that there is little contribution of color knowledge to resolve the surface color verification. Our main results suggest that surface color is an important visual cue that triggers color knowledge, thereby facilitating object identification.
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Introduction
Perceiving that a strawberry is red versus knowing and recalling that a strawberry is red are distinct cognitive operations. The surface color of an object can be defined as the percept generated by the color present in the object image (e.g., the color red in a picture of a red strawberry), whereas color knowledge refers to the knowledge about the prototypical color of an object and is represented and stored together with other semantic information about the object (e.g., the knowledge that strawberries are typically red). Tanaka and collaborators (2001) proposed the ''Shape + Surface'' model of object recognition which makes a distinction between surface color and color knowledge. According to this model, object recognition is jointly determined by bottom-up influences (surface color) and top-down influences (color knowledge). In this context, one can ask how these two representations interact during object recognition. It is well documented that surface color contributes to the recognition of diagnostic color objects (for a review, see Tanaka et al., 2001) . For surface color to be a relevant cue in object recognition, cognitive processing must identify whether the color present in the object is, or is not, appropriate for a given object. For this to occur, semantic color knowledge must be accessed. Following this reasoning, one can hypothesize that when semantic color knowledge is activated together with other visual and functional object properties, recognition is faster and more accurate.
To study how surface color and color knowledge might interact during object recognition, Joseph and collaborators (Joseph, 1997; Joseph & Proffitt, 1996) manipulated the input color independently of color knowledge in a series of verification tasks. The authors found that color knowledge significantly influenced object recognition; for example, an image of a purple apple was more likely to be mistaken for a cherry than for a blueberry. This interference effect occurs because both apples and cherries are typically red and not because the apple was colored purple, the typical color of blueberries. The same pattern of results was obtained when uncolored 0278-2626/$ -see front matter Ó 2011 Elsevier Inc. All rights reserved. doi:10.1016/j.bandc.2011.10.004
